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HEADSET AND METHOD FOR AUTOMATIC
REDUCTION OF EAR PRESSURE AND
BAROTRAUMA

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to U.S. Provisional Appli-
cation No. 62/506,827, filed May 16, 2017. This patent
application 1s incorporated herein by reference 1n 1ts entirety
to provide continuity of disclosure.

FIELD OF THE INVENTION

The present invention relates to systems, apparatuses, and
methods for ear protection. In particular, the present inven-
tion relates to a headset and method for the automatic
adjustment of pressure and barotrauma on human ears.

BACKGROUND OF THE INVENTION

Barotrauma 1s a condition of a human ear wherein a
pressure difference 1s present between the inner ear and outer
car, commonly caused by altitude changes usually in an
ascent and a descent during flight. In some cases, the
pressure diflerence can be relieved conventionally by yawn-
ing, or chewing gum. However, individuals with congestion
and/or blocked Eustachian tubes are incapable of solving
this condition through these conventional methods. In some
cases, antibiotics or steroids may need to be prescribed to
relieve possible inflammation or infection.

Further, 1n some severe cases ear barotrauma can cause a
ruptured eardrum. In such cases, self-healing of the ruptured
cardrum can take up to two to three weeks. In most severe
cases where self-healing 1s msuthicient, surgery 1s required to
repair the damage. In chronic cases of ear barotrauma, ear
tubes may be surgically implanted to relieve the condition
and may require further surgeries to remnstall and/or maintain
the ear tube 1mplant.

Theretore, there 1s a need 1n the art for an exterior solution
that slows the pressure change. There 1s a further need 1n the
art for a device that allows users to fine tune the pressure to
suit any desired need. There 1s another need in the art for a
device to relieve the pressure agitation for infants and small
chuldren, who typically have smaller Eustachian tubes. A
headset and method for relieving ear pressure and reducing,
barotrauma 1s disclosed.

SUMMARY

A headset and method for controlling pressure in the ears
of a user 1s disclosed. The headset includes a headband, a
control earpiece connected to the headband, an earpiece
connected to the headband, and a control system housed 1n
the control earpiece and the earpiece to manually and/or
automatically control the pressure in each of the control
carpiece and the earpiece. In one embodiment, the pressure
in each of the control earpiece and the earpiece 1s manually
controlled by increasing and/or decreasing the pressure 1n
cach of the control earpiece and the earpiece. In another
embodiment, the pressure 1n each of the control earpiece and
the earpiece 1s automatically adjusted 1n a ground pressure
mode, an ascent mode, and/or a descent mode.

BRIEF DESCRIPTION OF THE DRAWINGS

In the detailed description presented below, reference will
be made to the following drawings.
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FIG. 1 1s an 1sometric view of a control earpiece of a
headset of a preferred embodiment.

FIG. 2 1s an 1sometric view of an earpiece of a headset of
a preferred embodiment.

FIG. 3 1s an end view of a headband of a headset of a
preferred embodiment.

FIG. 4A 15 an 1sometric view of an outer shell of a control
carpiece ol a headset of a preferred embodiment.

FIG. 4B 1s a side view of an outer shell of a control
carpiece ol a headset of a preferred embodiment.

FIG. 4C 1s an end view of an outer shell of a control
carpiece of a headset of a preferred embodiment.

FIG. SA 1s an 1sometric view of an inner shell of a control
carpiece of a headset of a preferred embodiment.

FIG. 5B 1s a side view of an inner shell of a control
carpiece ol a headset of a preferred embodiment.

FIG. 5C 1s an end view of an mner shell of a control
carpiece of a headset of a preferred embodiment.

FIG. 6A 15 a perspective view of a pump of a headset of
a prelerred embodiment.

FIG. 6B 1s a side view of a pump of a headset of a
preferred embodiment.

FIG. 7A 15 a side view of a pump connector of a headset
of a preterred embodiment.

FIG. 7B 1s a side view of a pump connector of a headset
of a preferred embodiment.

FIG. 8A 15 a side view ol an outer hinge of a headset of
a preferred embodiment.

FIG. 8B 1s a side view of an outer hinge of a headset of
a preferred embodiment.

FIG. 8C 1s an 1sometric view of an mnner hinge of a
headset of a preferred embodiment.

FIG. 9A 1s an i1sometric view ol an outer shell of an
carpiece ol a headset of a preferred embodiment.

FIG. 9B 1s an end view of an outer shell of an earpiece of
a headset of a preferred embodiment.

FIG. 10A 1s an 1sometric view of an imner shell of an
carpiece of a headset of a preferred embodiment.

FIG. 10B 1s a side view of an mnner shell of an earpiece
ol a headset of a preferred embodiment.

FIG. 10C 1s an end view of an inner shell of an earpiece
of a headset of a preferred embodiment.

FIG. 11 1s a block diagram of a control system of a headset
ol a preferred embodiment.

FIG. 12 1s a flowchart of a method for operating a headset
of a preterred embodiment.

FIG. 13 1s a flowchart of a method of implementing a
ground pressure mode on a headset of a preferred embodi-
ment.

FIG. 14 1s flowchart of a method of implementing an
ascent pressure mode on a headset of a preferred embodi-
ment.

FIG. 15 1s a flowchart of method of implementing a
descent pressure mode on a headset of a preferred embodi-
ment.

FIG. 16 1s an 1sometric view of a headset of a preferred
embodiment.

FIG. 17 1s an 1sometric view ol a control earpiece of a
headset of a preferred embodiment.

FIG. 18 1s a side sectional view of a control earpiece of
a headset of a preferred embodiment.

FIG. 19 1s a side sectional view of a control earpiece of
a headset of a preferred embodiment.

FIG. 20A 1s an 1sometric view of an inner shell of a
headset of a preferred embodiment.

FIG. 20B 1s an end sectional view of an mnner shell of a
headset of a preferred embodiment.
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FIG. 21A 1s an 1sometric view of a connector of a headset
of a preferred embodiment.

FIG. 21B 1s a side view of a connector of a headset of a
preferred embodiment.

FI1G. 22 1s a side view of a connector wire of a headset of
a preferred embodiment.

FIG. 23 1s an 1sometric view ol an earpiece of a preferred
embodiment.

FIG. 24 1s a side sectional view of an earpiece of a
preferred embodiment.

FIG. 25 1s a side sectional view of an earpiece of a
preferred embodiment.

DETAILED DESCRIPTION

Referring to FIG. 1 1n one embodiment, control earpiece
100 includes outer shell 101 and inner shell 102 connected
to outer shell 101. Outer shell 101 i1ncludes connector 104
for connection to a headband. Outer shell 101 includes a set
of controls 103 that will be further described below.

In a preferred embodiment, connector 104 1s a hinge
connection. Other suitable connection means known 1n the
art may be employed.

In a preferred embodiment, control earpiece 100 has a
generally triangular shape and 1s sized to fit over the ear of
a user. Other suitable shapes, sizes, and {its known 1n the art
may be employed, including ear bud styles.

In a preferred embodiment, control earpiece 100 1s worn
on the left ear of the user. In another embodiment, control
carpiece 100 1s worn on the right ear of the user. In other
embodiments, control earpiece 100 1s worn on each of the
left ear and rnight ear of the user such that each control
carpiece 100 controls the pressure in the ear on which the
respective control earpiece 100 1s worn.

Referring to FIG. 2, earpiece 200 includes outer shell 201
and inner shell 202 connected to outer shell 201. Outer shell
201 includes display 203 and connector 204 for connection
to a headband.

In a preferred embodiment, connector 204 1s a hinge
connection. Other suitable connection means known 1n the
art may be employed.

In a preferred embodiment, earpiece 200 has a generally
triangular shape and 1s sized to fit over the ear of a user.
Other suitable shapes, sizes, and fits known 1n the art may be
employed, including ear bud styles.

In a preferred embodiment, control earpiece 100 1s worn
on the right ear of the user. In this embodiment, earpiece 200
1s worn on the left ear of the user. In another embodiment,
control earpiece 100 1s worn on the left ear of the user. In this
embodiment, earpiece 200 1s worn on the right ear of the
user. In other embodiments, earpiece 200 1s substituted by
control earpiece 100, which 1s worn on each of the left ear
and right ear of the user such that each control earpiece 100
controls the pressure 1n the ear on which the respective
control earpiece 100 1s worn.

Referring to FIG. 3, headband 300 includes main portion
301, first connector portion 302 adjustably connected to
main portion 301, and second connector portion 303 adjust-
ably connected to main portion 301. Connector portion 302
includes connector 304 for connection to control earpiece
100 or earpiece 200. Connector portion 303 includes con-
nector 305 for connection to control earpiece 100 or earpiece
200.

In a preferred embodiment, headband 300 1s made of a
durable plastic. Other suitable materials known in the art
may be employed.
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4

In a preferred embodiment, each of connectors 304 and
305 1s a hinge connection. Other suitable connection means
known 1n the art may be employed.

Referring to FIGS. 4A, 4B, and 4C, outer shell 101 waill
be further described as outer shell 400. Outer shell 400
includes shell 401. Shell 401 includes sides 402, 403, and
404. Transition 406 1s attached to each of sides 402, 403, and
404 and outer surface 405 forming shell cavity 417. Outer
surface 4035 includes display 451, ascent mode button 407,
ground level mode button 408, and descent mode button
409. Outer surface 405 further includes left increase pressure
button 410, left decrease pressure button 411, right increase
pressure button 412, right decrease pressure button 413, low
battery LED 1indicator 414, pressure warning LED indicator
415, and device charged LED indicator 416. Side 404
includes power button 452. Side 403 includes ambient
sensor 418. Outer shell 400 provides a housing for a control
system to control a pressure as will be further described
below.

In a preferred embodiment, outer shell 400 1s made of
plastic. Other suitable materials known in the art may be

employed including metals and metal alloys.
Referring to FIGS. 5A, 5B, 5C, inner shell 102 will be

turther described as 1inner shell 500. Inner shell 500 includes
sides 501, 502, and 503 and inner surface 517 to form shell
cavity 510. Platform 504 includes surface 514 and forms
cavity 513 opposite surface 514. Set of pressure sensors 518
1s positioned 1n cavity 313 and in shell cavity 510. Post 505
1s attached to platform 504 and has hole 511 that extends
through platform 504 into shell cavity 510. Ring 506 1s
attached to post 505 opposite platform 3504. Ring 5135 1s
attached to post 505 and positioned adjacent to ring 506. In
a preferred embodiment, ring 5135 has a diameter less than a
diameter of ring 506. Each of sides 501, 502, and 503
includes annular ring 507, channel 508 attached to annular
ring 507, and wall 509 attached to channel 508. Wall 509
includes edge 516, and upon assembly with outer shell 400,
1s tlush with outer shell 400.

In a preferred embodiment, headphone padding 1s
wrapped around annular ring 507 and secured in channel
508 for positioning adjacent an ear. In one embodiment, the
headphone padding 1s irictionally engaged with channel
508. In other embodiments, an adhesive 1s employed to
turther secure the headphone padding in channel 508. Any
suitable type of securement means known in the art may
employed.

In a preferred embodiment, a pump 1s wrapped around
ring 506 such that ring 506 1s iserted into the pump as will
be further described below. In this embodiment, the pump
engages and 1s secured adjacent to ring 5135, preferably with
an adhesive to form a substantially airtight attachment.

In a preferred embodiment, mner shell 300 1s made of
plastic. Other suitable materials known in the art may be
employed including metals and metal alloys.

Referring to FIGS. 6A and 6B, pump 600 includes set of
pleats 601, 602, and 603. Pleat 601 includes end surface 604.
End surface 604 includes port 606 having annular surface
605. Pleat 603 includes end surface 607 opposite end surface
604. End surface 607 includes port 608 through which air
moves.

In preferred embodiment, pump 600 i1s made from a
flexible plastic. Other suitable materials known in the art
may be employed.

In use, a connector, as will be further described below, 1s
attached to end surface 604 and to a motor. End surface 607
1s attached to an inner shell such that port 608 1s secured to
a post of an mner shell, preferably with an adhesive, to form
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a substantially airtight connection between pump 600 and
the inner shell. The motor 1s operated such that pump 600 1s
compressed and decompressed generally along axis 609 1n
directions 610 and 611, respectively. In this way, pump 600
operates similar to that of an accordion and air 1s forced out
of pump 600 via port 608 1into a cavity of an mner shell, for
example 1nner shell 500.

Referring to FIGS. 7A and 7B, connector 700 includes
annular ring 701, post 702 attached to annular ring 701,
annular ring 703 attached to post 702 opposite annular ring
701, and connector plate 704 attached to annular ring 703
opposite post 702. Connector plate 704 includes receiver
705 for recerving a connector rod. The connector rod 1s also
connected to a shait of a motor.

In one embodiment, the connector rod 1s connected to the
shaft of a motor with a crank arm. In another embodiment,
the connector rod has a set of teeth for engagement with a
set of gears, which 1s engaged with a set of teeth attached to
the shaft of the motor. Any suitable means of connection
known 1n the art may be employed.

In a preferred embodiment, connector 700 1s a single
piece made of plastic. Other suitable means of construction
known 1n the art may be employed including without
limitation connector 700 1s a set of any number of pieces
connected together to form connector 700. Other suitable
materials known 1n the art may be employed including
metals and metal alloys.

Referring to FIGS. 8A and 8B, hinge plate 800 includes
plate 801. Plate 801 includes receiver 802, extension 803
adjacent receiver 802, and extension 804 adjacent receiver
802 opposite extension 803. Extension 803 includes bore
805 extending through extension 803. Extension 804
includes bore 806 extending through extension 804. Bore
805 and bore 806 arc axially aligned for recerving a hinge
pin. In a preferred embodiment, hinge plate 800 1s made of
plastic. Other suitable maternials known 1n the art may be
employed including metals and metal alloys.

Referring to FIG. 8C, hinge plate 850 includes plate 851.
Plate 851 includes extension 8352 on side 854. Extension 852
has bore 853 extending through extension 852. In a preferred
embodiment, extension 852 1s generally centrally positioned
along side 854. In this embodiment, extension 852 is
complementarily received by receiver 802 and pivotally
secured with a hinge pin to form a hinge, which connects
cach of control earpiece 100 and earpiece 200 to headband
300.

Referring to FIGS. 9A and 9B, outer shell 900 includes
sides 901, 902, and 903, each of which 1s attached to outer
surface 906 with transition 907 to form outer shell cavity
908. Side 903 includes slot 904 for attachment of display
905. Outer shell 900 provides a housing for a control system
to control a pressure as will be further described below.

In a preferred embodiment, outer shell 900 1s made of
plastic. Other suitable materials known 1n the art may be

employed including metals and metal alloys.
Referring to FIGS. 10A, 10B, 10C, inner shell 202 will be

turther described as inner shell 1000. Inner shell 1000 1s
substantially the same as inner shell 500. Inner shell 1000
includes sides 1001, 1002, and 1003 and inner surface 1017
to form shell cavity 1010. Platform 1004 includes surface
1014 and forms cavity 1013 opposite surface 1014. Set of
position sensors 1018 is positioned in cavity 1013 and in
shell cavity 1010. Post 1005 i1s attached to platform 1004 and
has hole 1011 that extends through platform 1004 1nto shell
cavity 1010. Ring 1006 1s attached to post 1005 opposite
plattorm 1004. Ring 1015 1s attached to post 1005 and

positioned adjacent to ring 1006. In a preferred embodiment,
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ring 1015 has a diameter less than a diameter of ring 1006.
Each of sides 1001, 1002, and 1003 includes annular ring
1007, channel 1008 attached to annular ring 1007, and wall
1009 attached to channel 1008. Wall 1009 includes edge
1016 and upon assembly with outer shell 900 1s flush with
outer shell 900.

In a preferred embodiment, headphone padding 1s
wrapped around annular ring 1007 and secured 1n channel
1008 for positioning adjacent an ear. In one embodiment the
headphone padding 1s irictionally engaged with channel
1008. In other embodiments, an adhesive 1s employed to
turther secure the headphone padding in channel 1008. Any
suitable type of securement means known in the art may
employed.

In a preferred embodiment, a pump 1s wrapped around
ring 1006 such that ring 1s inserted into the pump in
substantially the same manner as that described with respect
to mner shell 500. In this embodiment, the pump engages
and 1s secured adjacent to ring 1015, preferably with an
adhesive to form a substantially airtight attachment.

In a preferred embodiment, inner shell 1000 1s made of
plastic. Other suitable materials known 1n the art may be
employed including metals and metal alloys.

Referring to FIG. 11, control system 1100 includes pro-
cessor 1101, power switch 1102 connected to processor
1101, battery 1103 connected to power switch 1102, USB
port 1104 connected to processor 1101, and memory 1105
connected to processor 1101. Control system 1100 further
includes a set of pressure sensors 1106 connected to pro-
cessor 1101, ground mode button 1107 connected to pro-
cessor 1101, ascent mode button 1108 connected to proces-
sor 1101, and descent mode button 1109 connected to
processor 1101. Each of left increase pressure button 1110,
left decrease pressure button 1111, right increase pressure
button 1112, and right decrease pressure button 1113 1s
connected to processor 1101. Lett display 1114 1s connected
to processor 1101. Right display 1115 1s connected to
processor 1101. A set of indicator LEDs 1116 1s connected
to processor 1101. Set of indicator LEDs 1116 corresponds
to low battery LED indicator 414, pressure warning LED

indicator 415, and device charged LED indicator 416. Blue
LED 1117 1s connected to processor 1101. Green LED 1118
1s connected to processor 1101. Red LED 1119 1s connected
to processor 1101. Left motor 1120 1s connected to processor
1101. Left pump 1122 1s connected to left motor 1120. Right
motor 1121 1s connected to processor 1101. Right pump
1123 1s connected to processor 1101.

In a preferred embodiment, processor 1101 1s a Tiny-
Duino Processor Board. Other suitable processors known 1n
the art may be employed.

In a preferred embodiment, power switch 1102 1s a tactile
switch button having a diameter of approximately 12 mil-
limeters and a height of approximately 6 millimeters. Other
suitable switches or buttons known in the art may be
employed.

In a preferred embodiment, battery 1103 1s a lithium 1on
battery having a capacity of approximately 270 mAh. Other
suitable batteries known in the art may be employed.

In a preferred embodiment, USB port 1104 1s a USB
TinyShield port. Other suitable data transfer ports known 1n

the art may be employed.

In a preferred embodiment, memory 1105 1s a 64 GB flash
memory. Other suitable memory known in the art may be
employed.
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In a preferred embodiment, each pressure sensor of set of
pressure sensors 1106 1s a Bosch BMP280 pressure sensor.
Other suitable pressure sensors known in the art may be
employed.

In a preferred embodiment, each of ground mode button
1107, ascent mode button 1108, and descent mode button
1109 1s a tactile switch button having a diameter of approxi-
mately 12 mullimeters and a height of approximately 6
millimeters. Other suitable switches or buttons known in the
art may be employed.

In a preferred embodiment, each of left increase pressure
button 1110, left decrease pressure button 1111, right
increase pressure button 1112, and right decrease pressure
button 1113 1s a tactile switch button having a diameter of
approximately 12 millimeters and a height of approximately
6 millimeters. Other suitable switches or buttons known 1n
the art may be employed.

In a preferred embodiment, each of left display 1114 and
right display 1115 1s a TinyScreen OLED TinyShield screen.
Other suitable displays known in the art may be employed.

In a preferred embodiment, each of set of indicator LEDs
1116 1s a diflused 3 millimeter LED of any color. Other
suitable LEDs known 1n the art may be employed.

In a preferred embodiment, blue LED 1117 1s a diffused
3 millimeter blue LED. Other suitable LEDs known 1n the
art may be employed.

In a preferred embodiment, green LED 1118 1s a diffused
3 millimeter green LED. Other suitable LEDs known 1n the
art may be employed.

In a preferred embodiment, red LED 1119 1s a diffused 3

millimeter red LED. Other suitable LEDs known 1n the art
may be employed.
In a preferred embodiment, each of left motor 1120 and
right motor 1121 1s a brushed DC pager motor (RPM2). In
another embodiment, each of left motor 1120 and rnight
motor 1121 1s a small reduction stepper motor with 3V DC
32-step Vis gearing. Other suitable motors known 1n the art
may be employed.

In a preferred embodiment, each of pumps 1122 and 1123
1s pump 600. Other suitable pumps known 1n the art may be
employed.

In a preferred embodiment, a set of 1nstructions is stored
in memory 1105 and executed by processor 1101. A set of
data 1s further received and stored in memory 1105, includ-
ing preset, saved, and detected pressure levels. The set of
istructions receives and examines any of a set of mput
signals from set of pressure sensors 1106, ground mode
button 1107, ascent mode button 1108, descent mode button
1109, left increase pressure button 1110, left decrease pres-
sure button 1111, night increase pressure button 1112, and
right decrease pressure button 1113 and executes the set of
instruction based any number of the set of input signals to

generate a set ol output signals that operates any of leit
display 1114, right display 1113, set of indicator LEDs 1116,

blue LED 1117, green LED 1118, and red LED 1119. The set
ol output signals operate any of left motor 1120 and night
motor 1121, thereby operating any of left pump 1122 and
1123, respectively.

In a preferred embodiment, the set of instructions 1s
programmed using the Arduino software in C/C++ program-
ming language. In another embodiment, the set of mnstruc-
tions 1s programmed using the JavaScript programming,
language. Other suitable programming languages known 1n
the art may be employed.

Referring to FI1G. 12, method 1200 for operating a headset
will be described. At step 1201, power to the headset 1s
turned on. At step 1202, the headset enters a standby mode
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awaiting a command. At step 1203, whether a command 1s
received 1s determined. A command 1s an nput signal, by
way of example, from an ascent mode button to execute an
ascent mode as will be further describe below or as another
non-limiting example, a signal to increase or decrease pres-
sure on the left or right earpiece. If a command 1s received
at step 1203, then the command 1s executed at step 1204. In
a preferred embodiment, each of an increase and decrease
command for either the left or right earpiece adjusts the
pressure by an increment ol approximately 10 hPa. Other
suitable pressure increments may be employed. If no com-
mand 1s recerved at step 1203, then method 1200 returns to
standby mode at step 1202.

At step 1205, whether a power ofl command 1s received
1s determined. If not, then method 1200 returns to standby
mode at step 1202. If so, then method 1200 ends and powers
ofl at step 1206.

Referring to FIG. 13, method 1300 for implementing a
ground pressure mode 1s described and starts at step 1301.
At step 1302, a current ambient pressure 1s determined from
a set of pressure sensors. At step 1303, a predetermined
ground pressure 1s retrieved from memory. In a preferred
embodiment, the predetermined ground pressure 1s set by a
user on first use and varies from each geographic location of
the user. For example, the ground pressure in Denver, Colo.
will be diflerent from the ground pressure in Frisco, Tex. In
other embodiments, the predetermined ground pressure is
preset. In these embodiments, the predetermined ground
pressure 1s approximately 101.325 kPa, approximately 1
atm.

At step 1304, the current ambient pressure 1s compared to
the predetermined ground pressure to determine whether the
current ambient pressure matches the predetermined ground
pressure. In a preferred embodiment, a match 1s determined
when the current ambient range 1s within a predetermined
error or tolerance range of the predetermined ground pres-
sure. Other means for comparing and matching data known
in the art may be employed. If no match 1s determined at step
1304, then method 1300 proceeds to step 1305. At step 1305,
a pressure of each earpiece 1s adjusted by increasing and/or
decreasing the pressure i each ear piece by activating each
pump motor in each earpiece thereby activating each pump
in each earpiece to change the pressure in each earpiece.
Method 1300 returns to step 1304. If a match 1s determined
at step 1304, then method 1300 proceeds to step 1306 where
the pressure adjustment stops. Method 1300 ends at step
1307.

Referring to FIG. 14, method 1400 for implementing an
ascent pressure on a headset 1s described and begins at step
1401. At step 1402, a current pressure rate 1n the headset 1s
determined from a set of pressure sensors. At step 1403, an
ambient ascent pressure rate 1s determined from the set of
pressure sensors. At step 1404, the current pressure rate 1s
compared to the ambient ascent pressure rate to determine
whether the current pressure rate matches the ambient ascent
pressure rate. In a preferred embodiment, a match 1s deter-
mined when the current pressure rate 1s within a predeter-
mined error or tolerance range of the ambient ascent pres-
sure rate. Other means for comparing and matching data
known 1n the art may be employed. If no match 1s deter-
mined at step 1404, then the current pressure rate in the
headset 1s adjusted at step 1405 and then method 1400
returns to step 1404. If a match 1s determined at step 1404,
then method 1400 proceeds to step 1406 where the pressure
in the headset 1s adjusted at the current pressure rate 1n each
car piece by activating each pump motor in each earpiece
thereby activating each pump 1n each earpiece to change the
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pressure 1n each earpiece. In this step, the pressure 1s
decreased according to the current pressure rate.

At step 1407, whether the ambient pressure change has
ended 1s determined from the set of pressure sensors. It not,
then method 1400 returns to step 1406. If so, then method
1400 proceeds to step 1408 where the adjustment of the
pressure in the headset 1s stopped. Method 1400 then ends
at step 1409 and returns to a standby mode.

Referring to FIG. 15, method 1500 for implementing a
descent pressure on a headset 1s described and begins at step
1501. At step 1502, a current pressure rate 1n the headset 1s
determined from a set of pressure sensors. At step 1503, an
ambient descent pressure rate 1s determined from the set of
pressure sensors. At step 1504, the current pressure rate 1s
compared to the ambient descent pressure rate to determine
whether the current pressure rate matches the ambient
descent pressure rate. In a preferred embodiment, a match 1s
determined when the current pressure rate 1s within a
predetermined error or tolerance range of the ambient
descent pressure rate. Other means for comparing and
matching data known 1in the art may be employed. If no
match 1s determined at step 1504, then the current pressure
rate 1n the headset 1s adjusted at step 15035 and then method

1500 returns to step 1504. If a match 1s determined at step
1504, then method 1500 proceeds to step 1506 where the
pressure 1n the headset 1s adjusted at the current pressure rate
in each ear piece by activating each pump motor 1 each
carpiece thereby activating each pump 1n each earpiece to
change the pressure in each earpiece. In this step, the
pressure 1s increased according to the current pressure rate.

At step 1507, whether the ambient pressure change has
ended 1s determined from the set of pressure sensors. I not,
then method 1500 returns to step 1506. If so, then method
1500 proceeds to step 1508 where the adjustment of the
pressure in the headset 1s stopped. Method 1500 then ends
at step 1509 and returns to a standby mode.

Referring to FIG. 16 in another embodiment, headset
1600 1ncludes headband 1601, control earpiece 1602 mov-
ably connected to headband 1601, and earpiece 1603 mov-
ably connected to headband 1601. Annular pad 1604 is
attached to control earpiece 1602 with a suitable adhesive or
other suitable attachment means known 1n the art. Annular
pad 1605 i1s attached to earpiece 1603 with a suitable
adhesive or other suitable attachment means known in the
art.

Headband 1601 includes connector portions 1606 and
1607. Connector portion 1606 includes connector 1608
having bore 1609 sized to accommodate wire 1612 of
control earpiece 1602. Connector 1608 1s attached connector
mount 1610. Connector portion 1606 further includes open-
ing 1611 sized to accommodate a tab of wire 1612 and to
prevent movement of wire 1612 1 opening 1611 1n a
direction generally along bore 1609.

Connector portion 1607 includes connector 1613 having
bore 1614 sized to accommodate wire 1617 of earpiece
1603. Connector 1613 1s attached connector mount 1615.
Connector portion 1607 further includes opening 1616 sized
to accommodate a tab of wire 1617 and to prevent move-
ment of wire 1617 1n opeming 1616 1n a direction generally
along bore 1614.

Cable 1618 connects control earpiece 1602 to earpiece
1603 through passage 1620 in headband 1601. Cable 1618
enables data and power to be sent and received between
control earpiece 1602 and earpiece 1603. Control earpiece
1602 1ncludes power port 1619 and ambient pressure sensor

1621.
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In some embodiments, a pad 1s attached to headband 1601
to provide comiort for a user.

In a preferred embodiment, headband 1601 1s made of a
suitable plastic. Other materials known 1n the art may be
employed.

In a preferred embodiment, each of annular pad 1604 and
1605 1s made of a suitable foam and covered with a plastic
cover such that when in use each of annular pads 1604 and
1605 provides a substantial seal between the cover and the
skin of the user. Other suitable materials known in the art
may be employed.

In a preferred embodiment, cable 1618 1s a USB 3.0 cable.
Other suitable data and power cables known 1n the art may
be employed.

Referring to FIG. 17, control earpiece 1602 includes outer
shell 1701 connected to inner shell 1702 with set of fasteners
1703. Connector 1704 1s movably connected to outer shell
1701 with pin 1705. Connector 1706 1s movably connected
to outer shell 1701 with pin 1707. Wire 1612 1s slidably
engaged with each of connectors 1704 and 1706. Outer shell
1701 includes display 1709, left pressure up button 1710,
left pressure down button 1711, right pressure button 1712,
right pressure down button 1713, and ground level mode
button 1714. Outer shell 1701 further includes power button
1715, ascent mode button 1716, descent mode button 1717,
pressure warning LED indictor 1718, low battery LED
indicator 1719, and device charged LED indicator 1720.

Outer shell 1701 includes outer surtace 1721, transition
1722, annular side 1713, and annular ring 1724. Annular
ring 1724 includes a set of holes 1725, each of which 1s sized
to accommodate a corresponding fastener of set of fasteners
1703. Annular pad 1604 1s attached to annular ring 1724 and
an annular ring of mner shell 1702.

In a preferred embodiment, control earpiece 1602 has a
generally oval shape and 1s sized to {it over the ear of a user.
Other suitable shapes, sizes, and fits known in the art may be
employed, including ear bud styles.

In a preferred embodiment, outer shell 1701 1s made of
plastic. Other suitable materials known in the art may be
employed including metal and metal alloys.

Retferring to FIGS. 18 and 19, control earpiece 1602
further 1includes board 1801 connected to surface 1721 and
battery 1802 switchably connected to board 1801 and con-
nected to mner shell 1702. Set of pressure sensors 1807 1s
attached to the inside of inner shell 1702 and connected to
board 1801. Motor 1803 includes shait 1806 and 1s operably
connected to board 1801. Crank arm 1804 1s rotatably
connected to shaft 1806 of motor 1803 and connector rod
1805 i1s rotatably connected to crank arm 1804. Connector
700 1s rotatably comnected to connector rod 1805 and
connected to pump 600. Pump 600 1s connected to inner
shell 1702. Cable 1618 i1s connected to board 1801.

In use, board 1801 controllably provides power from
battery 1802 to motor 1803. Motor 1803 rotates shait 1806,
and through crank arm 1804, connector rod 1805 and
connector 700 moves pump 600 back and forth generally
along directions 1901 and 1902 to provide air pressure 1n
inner shell 1702 which 1s immediately adjacent to an ear of
a user. Board 1801 further provides power and data and
receives data through cable 1618. Cable 1618 is connected
to earpiece 1603. Set of pressure sensors 1807 provides data
to board 1801.

In a preferred embodiment, board 1801 1s a PCB board
and includes components such as processor 1101 and
memory 1105. In a preferred embodiment, one or more of
USB ports 1104 1s connected to board 1801. In this embodi-
ment, cable 1618 1s connected to a first USB port 1104 and
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power port 1619 1s a second USB port 1104. Other suitable
arrangements known in the art may be employed.

Referring to FIGS. 20A and 20B, iner shell 1702
includes platform 2001 and annular side 2003 to form shell
cavity 2010. Annular ring 2004 1s attached to annular side
2003. Set of holes 2009 1s integrally formed into annular
ring 2004 and sized to receive a set of fasteners. Platform
2001 includes surface 2002 and forms cavity 2010 opposite
surtace 2002. Post 2007 1s attached to platform 2001 and has
hole 2006 that extends through platform 2001 into cavity
2010. Ring 2008 1s attached to post 2007 opposite platiorm
2002.

In a preferred embodiment, ring 2008 has a diameter
greater than a diameter of post 2007.

In a preferred embodiment, pump 600 1s wrapped around
ring 2008 such that ring 2008 1s inserted into pump 600 as
shown 1 FIGS. 19 and 25. In this embodiment, pump 600
engages and 1s secured adjacent to platform 2002, preferably
with an adhesive to form a substantially airtight attachment.

In a preferred embodiment, inner shell 1702 1s made of
plastic. Other suitable maternials known 1n the art may be
employed including metals and metal alloys.

Referring to FIGS. 21 A and 21B, each of connectors 1704
and 1706 will be further described as connector 2100.
Connector 2100 includes mounting portion 2101 and hous-
ing 2102. Mounting portion 2101 includes bore 2103 which
1s s1zed to accommodate a peg for rotatable connection and
support 2106. Housing 2102 includes cavity 2104 and hole
2105. In a preferred embodiment, hole 2105 has a diameter
less than a diameter of cavity 2104 to form an annular
shoulder 1n cavity 2104. In this way, a wire of an earpiece
or a control earpiece moves generally along directions 2107
and 2108 without removal from connector 2100.

In a preferred embodiment, connector 2100 1s made of
plastic. Other suitable maternials known 1n the art may be
employed including metals and metal alloys.

Referring to FIG. 22, each of wires 1612 and 1617 will be
turther described as wire 2200. Wire 2200 includes connec-
tor portions 2201 and 2203 and headband portion 2202.
Connector portion 2201 has shoulder 2205. Connector por-
tion 2203 has shoulder 2206. Headband portion 2202 has tab
2204 integrally formed therein.

In a preferred embodiment, wire 2200 1s made of an 8
gauge metal wire. Other suitable materials and sizes, includ-
ing plastics may be employed.

Referring to FIG. 23, earpiece 1603 includes outer shell
2301 connected to inner shell 1702 with set of fasteners
2307. Each of connectors 2100 1s movably connected to
outer shell 2301 with pin 2308 and slidably engaged with
wire 1617. Outer shell 2301 includes outer surface 2302,
transition 2303, annular side 2304, and annular ring 2305.
Annular ring 2305 includes a set of holes 2309, each of
which 1s sized to accommodate a corresponding fastener of
set of fasteners 2307. Annular pad 1605 1s attached to
annular ring 2305 and an annular ring of inner shell 1702.

In a preferred embodiment, earpiece 1603 has a generally
oval shape and 1s sized to fit over the ear of a user. Other
suitable shapes, sizes, and fits known 1n the art may be
employed, including ear bud styles.

In a preferred embodiment, outer shell 2301 1s made of
plastic. Other suitable matenials known 1n the art may be
employed including metal and metal alloys.

Referring to FIGS. 24 and 23, earpiece 1603 further
includes motor 2401 connected to cable 1618 and mounted
to inner shell 1702. Motor 2401 includes shatt 2404, which
1s rotatably connected to crank arm 2402. Connector rod
2403 1s rotatably connected to crank arm 2402. Connector
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700 1s rotatably connected to connector rod 2403 and
connected to pump 600. Pump 600 1s connected to inner
shell 1702. Set of pressure sensors 2405 1s attached to the
inside of inner shell 1702 and connected to cable 1618.
Cable 1618 1s connected to board 1801 of control earpiece
1602.

In use, board 1801 of control earpiece 1602 controllably
provides power from battery 1802 to motor 2401. Motor
2401 rotates shaft 2404 and, through crank arm 2402,
connector rod 2403, and connector 700, moves pump 600
back and forth generally along directions 2406 and 2407 to
provide air pressure in mnner shell 1702 which 1s 1mmedi-
ately adjacent to an ear of a user. Board 1801 further
provides and recerves data through cable 1618 connected to
carpiece 1603. Set of pressure sensors 2405 provides data to
board 1801 through cable 1618.

It will be appreciated by those skilled 1n the art that any
number of connection arrangements known 1n the art may be
employed to connect, directly or indirectly, each of motor
2401 and set of pressure sensors 2405 to cable 1618,
including without limitation cable connectors, hubs, and
adaptors.

It will be appreciated by those skilled 1n the art that
control earpiece 1602 and earpiece 1603 may be worn on
either the right or left ear of a user. In a preferred embodi-
ment, control earpiece 1602 1s worn on the right ear of the
user. In this embodiment, earpiece 1603 1s worn on the left
car of the user. In another embodiment, control earpiece
1602 1s worn on the left ear of the user. In this embodiment,
carpiece 1603 1s worn on the right ear of the user. In other
embodiments, earpiece 1603 1s substituted by control ear-
piece 1602, which 1s worn on each of the left ear and right
car ol the user such that each control earpiece 1602 controls
the pressure in the ear on which the respective control
carpiece 1602 1s worn.

It will be appreciated by those skilled in the art that the
embodiments disclosed 1in FIGS. 1-10C and 1n FIGS. 16-25
cach employ the hardware and software components,
arrangements, and functionality disclosed in FIGS. 11-135. It
will be further appreciated by those skilled in the art that the
embodiments disclosed 1in FIGS. 1-10C employ the power,
data, motor, and pump arrangements employed in FIGS.
16-25.

It will be appreciated by those skilled in the art that
modifications can be made to the embodiments disclosed
and remain within the mventive concept. Therefore, this
invention 1s not limited to the specific embodiments dis-
closed, but 1s intended to cover changes within the scope and
spirit of the claims.

The mvention claimed 1s:

1. A headset for adjusting air pressure, comprising:

a headband:

a first earpiece connected to the headband;

a second earpiece connected to the headband;

a first control system connected to the first earpiece;

a pump system connected to the first earpiece, to the
second earpiece, and to the control system;

a first cavity of the first earpiece having a first adjustable
alr pressure;

a second cavity of the second earpiece having a second
adjustable air pressure;

wherein the first control system comprises:
a Processor;
a battery controllably connected to the processor;
a memory connected to the processor;
a USB port connected to the processor;
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a first set of pressure sensors connected to the proces-
SOr;

a second set of pressure sensors connected to the
Processor;

a set of pressure mode buttons connected to the pro-
CESSOr;

a first set of pressure control buttons connected to the
Processor;

a second set of pressure control buttons connected to
the processor;

a set of displays connected to the processor; and,

a set of indicator LEDs connected to the processor.

2. The headset of claim 1, further comprising a second
control system connected to the second earpiece and to the
pump system.

3. The headset of claam 1, wherein the first earpiece
COMprises:

a first outer shell;

a first inner shell connected to the first outer shell; and,

a first pad connected to the first inner shell.

4. The headset of claim 3, wherein the second earpiece
COmprises:

a second outer shell;

a second 1nner shell connected to the second outer shell:

and,

a second pad connected to the second inner shell.

5. The headset of claim 1, wherein the pump system
turther comprises:

a first motor connected to the processor;

a first pump movably connected to the first motor;

a second motor connected to the processor; and,

a second pump movably connected to the second motor.
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